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The Atom 101 - Protons
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Maybe electrons don't orbit?
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Why does helium “float?”
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The Uranium-238 Decay Chain

Atomic Number

82 83 84 85 86 87 88 89 90 91 92
Only main decays are shown
Gamma emitters are not indicated Th-234 o |U-238
2414 [ | g%
B TPa-234
117 m B
Pb-214 O | Po-218 O [Rpn222| O Ra-226 O | Th-230 o \0-234
268m |[€—|305m| €| 382d [ [1600a | € |7 pacta| € [raxicPe
B [Bi-214
199m . :
B Element Names Half-life units
U - uranium a - years
Pb-210| (. |Po-214 Th - thorium d - days
223a ma‘. Ra - radium h - hours
Pa - protactinium m - minutes
B Bi-210 Rn - radon s - seconds
50d B Po - polonium
Bi - bismuth
Pb-206 Po-210 Pb - lead
Stable ¢ o |(1384d

Source: U.S. Geological Survey (USGS)
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Moderated Reaction
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Little Boy - the Flrst Bomb
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European Scientists

Scientists / Manhattan Project / Immigration

From sources across the web

Enrico Fermi { Hans Bethe
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Joseph Rotblat _ John von Neumann

1908-2005 1903-1957

James Franck Emilio Segre
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Rudolf Peierls
1907-1995

Leo Szilard
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Eugene Wigner

1902-1995

Stanislaw Ulam
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Einstein-Szilard letter

Albert Einstein
01d Grove Rd.
Hassau Point
Peconic, Long Island
August 2nd, 1939
F.D. Roosevelt,
President of the United States,

White House
Vashington, D.C.

8irs

Some recent work by E.Fermi and L. Szilard, which has been com-
muniocated to me in manuscript, leads me to expect that the element uran-
ium may be turned into a new and important source of energy in the im-

mediate future. Certain espects of the situation which has arisen seem

to call for watchfulness and, if necessary, quick action en the part
of the Administration. I believe therefore that it is my duty to dring
to your attention the followin3 facts and recommendationss

In the course of the last four months it has been made probable -
through the work of Joliot in Prance as well as Permi and Szilard in
America - that it may become possible to set up a nuclear chain reaction
in a large mass of uranium,by which vast amounts of power and large quant-
ities of new radium-like elements would be generated. Now 1t appears
almost oertain that this could be achieved in the immediate future.

This new phenomenon would also lead to the construction of bombs,
and it is conceivable - though much less certain - that extremely power-
ful bombs of a new type may thus be constructed. A single bamd of this
type, carried by boat and exploded in a port, might very well destroy
the whole port together with some of the surrounding territory. However,
such bombs might very well prove to be too heavy for transportation by

air.

2=

The United States has only very poor ores of urenium in moderate -
quantities. There is some good ore in Canada and the former Czechoslovakia,
while the most important source of uranium is Belzian Congo.

In view of this situation you may think it desirable to have some
permanent contact maintained between the Administration and the group
of physicists working on chain reactions in America. One possible way
of achieving this might be for you to entrust with this task a person
who has your confidence and who coulc perhaps serve in an inofficial
capacity. ilis task might comprise the following:

&) to approach Government Departments, keep them informed of the

furtner development, and put forward r ions for Go aotion,
civing particular attention to the problem of securing a supply of uran-
ium ore for the United States;

b) to speed uo the experimental work,which is at present being car-
ried on within the limits of the budgets of University laboratories, by
proviaing funds, if such funds be required, through his contacts with
private persons who are willing to make contributions for this cause,
and perhaps also by obtaining the co-operation of industrial laboratories
which have the necessary ejuipment.

1 understand that Germany has aotually stopped the sale of uranium
from the Czechoslovakian mines which she¢ has taken over. That she shduld
have taken such early action mizit perhaps be understood on the ground
that the son of the German Under-Secretary of State, von Weizsicker, is
attached to the Kaiser-Wilhelm-Institut in Berlin where some of ‘tlu
American work on uranium is now being repeated.

Yours very truly,

(Albert Einstein)
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Gas Diffusion Enrichment
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Hiroshima




Measuring Yield
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Measuring Yield

e Akilotonis 1,000 tons of TNT




This is (roughly) what it would look
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U239 is really unstable
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U-239 becomes Np-239
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Nagasaki, Japan







Boosted Fission Weapons
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Fusion powers the sun
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Splitting into Tritium and helium
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Splitting into Tritium and helium
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And releasing a Neutron
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Radiation therapy
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Fukushima made things confusing




REM - Roentgen Equivalent Man
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Everyday RAD Dose

5& Flying ~ 5MR / Trip
W Chest X-ray ~10 MR / image

L

RAD Worker ~ 5 REM / year




Radiation health effects chart
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200-300 REM  All of the above plus bone marrow damage. 10-35% die within days.




Radiation health effects chart

20-100 REM White blood cell loss

100-200 REM | Vomiting, diarrhea, fatigue; reduction in resistance to infection in hours

200-300 REM  All above plus bone marrow damage. 10-35% mortality within days.




Potassium lodide

(Potassium lodide Tablets, U.S.P.)
(Pronounced poe TASS-e-um EYE-oh-dyed)

130 mg. per tablet, 14 tablets per package

INDICATIONS: THYROID BLOCKING
IN A RADIATION EMERGENCY ONLY.




Diethylenetriamine pentaacetate
(DTPA)

lh?“‘&'lenetriaminepentaacetit:




Airburst and surface burst
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Surface / Ground Burst
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Surface / Ground Burst
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Surface / Ground Burst
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Surface / Ground Burst




Surface burst for hardened targets
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Fallout on a map
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Fallout Decay
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Fig. 1.2, Decay of the dose rate of radiation from fallout, from the time
of the explosion, not from the time of fallout deposition.
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7/10 Rule
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HOURS AFTER THE EXPLOSION

Fig. 1.2, Decay of the dose rate of radiation {from fallout, from the time
of the explosion, not from the time of fallout deposition.
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Prevent Exposure:

e Time @
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Prevent Exposure:

e Jime @
e Shielding '

e Distance 9/
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Time

e Limit your exposure by limiting time outside.




Shielding

e |f you are outside find shelter
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e |f you are outside find shelter ‘
e Cover yourself with a blanket




Shielding

e |f you are outside find shelter
e Cover yourself with a blanket
e Gotoabasement or parking garage
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Shielding

If you are outside find shelter
Cover yourself with a blanket

Go to a basement or parking garage
Put as much shielding between you
And the outside.




If in a tall building

e Middle floors are safer

—.




If in a tall building

e Middle floors are safer
e Stay away from the windows




If you were outside...

e Take ashower




If you were outside...

e Take ashower




If you were outside...

e Take ashower
e Remove your clothes place themin a bag
and discard them in a shielded area. 1\¢
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Don't use conditioner
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Inverse square law

e Double your distance and radiation goes down by a factor
of four




Stay away from radiation sources

e Puddles are very dangerous and collect fallout
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If you have to go outside

e Wear amask - even a paper mask




If you have to go outside

e Wear amask - even a paper mask
e Wear goggles or glasses with side-shields




Only bring what you need with you




Don't eat contaminated animals




Size of the bomb doesn't increase
Radiation Distance (much)
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Destruction Zones

Almost
100%
Casualties

t
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Destruction Zones

Almost Many Fatal injuries.

100% Radiation poisoning, large

Casualties buildings damaged or
destroyed.
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Fireball |Heavy Damage




Destruction Zones

Partially collapsed

Almost Many Fatal injuries. e .

100% Radiation poisoning, large Puildings. Major burns

Casualties  buildings damaged or from personnel who were
destroyed. outside. Minor radiation

poisoni%.
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Destruction Zones

Almost Many Fatal injuries. Partially collapsed Broken windows, light
100% Radiation poisoning, large Puildings. Major burns damage and flash burns.
Casualties  buildings damaged or from personnel whowere .\ ries from flying glass
destroyed. outside. Minorradiation o \ehicle accidents
poisoning.
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Tactical and Strategic Warheads
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Tactical weapons
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Strategic Weapons




Strategic Weapons

Tip:




Strategic Weapons
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Counterforce and Countervalue




Counterforce and Countervalue

e We need tolook at this critically




Counterforce and Countervalue

e We need tolook at this critically
e Forget about morals, just look at
deployment
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Counterforce

e Troop Concentrations i'i'i'i




Counterforce

e Troop Concentrations i'i'i'i

e Military Manufacturing




Counterforce

Troop Concentrations
Military Manufacturing

Shipbuilding
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Counterforce

e Troop Concentrations
e Military Manufacturing
e Shipbuilding

e Embarkation ports
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Counterforce

e Troop Concentrations
e Military Manufacturing
e Shipbuilding

e Embarkation ports
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Counterforce

Troop Concentrations
Military Manufacturing
Shipbuilding
Embarkation ports

Missile Silos
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Ships are excellent targets
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Ships are excellent targets
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Tactics changed in the 50’s and 60’s




Marines pivoted to helicopters

i MARINES

HMR-16|
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Pentomic Army
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Nuclear weapons at division level
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Countervalue




Modern Counter Value Targets

e Walmart
e Azure/AWS
e FedEx/UPS




Gravity Bombs




Ballistic Missiles




Ballistic Missiles




MIRV - Multiple Independently
Targetable Reentry Vehicles
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Cruise missiles




Hypersonic missiles




Electromagnetic Pulse
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Gamma Rays lonize air molecules
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Gamma Rays lonize air molecules
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Electromagnetic Pulse
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Gamma Rays lonize air molecules
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Electromagnetic Pulse
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Electromagnetic Pulse




This acts as a generator




Radio waves are released
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Until the waves find an antenna
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The US power grid is 16000 miles of
antenna

United States
transmission grid | /v
Source: FEMA "




This was tested in 1962 with Starfish
Prime




This caused damage 500 miles away

O

2. Review of the Streetlight Circuit

2.1 Newspaper Accounts (1962)

“The street lights on Ferdinand Street in Manoa
and Kawainui Street in Kailua went out at the instant
the bomb went off, according to several persons who
called police last night,” as reported on July 9, 1962, in
the Honolulu Advertiser, a local paper. The article
was reprinted in the Tuesday, February 21, 1984,
edition that celebrated the 15th anniversary of
Hawaiian statehood. The same article reports that the
brilliant flash turned Hawaii's night into day, with
the “sp lar py hnic aff h" lasting for
7 minutes. “It was like turning on all the lights all over
the Hawaiian Islands for a super-super athletic
contest.”

The Saturday, July 28, 1962, edition of the
Honolulu Star-Bull included an article by Robert
Scott (of their staff and also a professor at the
University of Hawaii) that reviewed “What Happened
on the Night of July 87" He reported that a City-
County streetlight department official in Honolulu
attributed blown circuit fuses in nine areas to energy

from the bomb.

N

et Jic

In the April 8, 1967, issue of the Star-Bulletin,
Cornelius Downes described the fuses that failed,
causing about 300 City streetlights to go out. They
were “small black plastic rings with two disks of lead
separated by thin, clear-plastic washers.” The fuses
were slightly smaller than a quarter. The article
indicated that about two-thirds of Oahu's lighting
system used such fuses.

2.2 Mattox Information’

John Mattox® provided the data for Figure 2 on
one streetlight loop that suffered damage: the
Ferdinand Street loop in Manoa. His information was
based on field work in Hawaii, on discussions with
streetlighting personnel, and on the newspaper ac-
counts. Some 30 strings of streetlights failed, about
1% of the lights existing at the time. The failure of
30 strings was well beyond any expectations for severe
storms (where ~4 failures were typical). He con-
cludes that the failures are definitely associated with
the Starfish explosion.

*1984, with updates from A. S. Lloyd, F. W. Souza, and M.
Bentosino

FERDINAND
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This caused damage 500 miles away

conuest.
The Saturday, July 28, 1962, edition of the

Honolulu Star-Bulletin included an article by Robert

Scott (of their staff and also a professor at the
O University of Hawaii) that reviewed “What Happened

-an_the Night of July 87" He renorted that a City.
County streetlight department official in Honolulu
attributed blown circuit fuses in nine areas to energy
from the bomb.
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We deal with EMP all the time




We deal with EMP all the time




We don't know the modern effects of
EMP.




In summary

e Radiation is not the boogieman
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In summary

Radiation is not the boogieman

You stand a good chance of surviving
Weapons can be delivered in multiple ways
You know how EMP works




