This I wrote for the Unz Review 911 thread. 

Let us start with the formula on page 13 of the reference in Iris 2241. It is easy to simplify the formula to one that can be calculated 
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Change the variable 
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, so it is 
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which is easily integrated in parts 

[image: image4.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

=

-

-

ò

t

R

t

R

z

i

e

t

R

dz

e

a

a

a

p

q

q

4

4

/

0

2

2

4

2

1

2

1

4


Changing 
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it is reduced to 
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where 
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is the normal distribution and the parameter x is the deviation, so for instance 
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 meaning that 0.5-0.4772=2.28% are above 2 standard deviations. 
Formula (2) is just the same as formula (1), but we can figure out something. If 1 kt explosion creates a cavity of 9.5 m and the cavity radius
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, then 150 kt creates a cavity with R=50 m. The reference gives a value 
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 for granite in a pertinent temperature. 

As long as the parameter to the normal distribution is larger than, say 3, the value is always very close to 0.5. The parameter is smaller than 3 if t is larger than 19841 s, i.e., 5.5 hours. We see that the cavity does not cool in the time when the roof collapses. The cavity stays at 600 Celsius for a very long time, indeed much longer than the formula (1) suggests. 
The cavity is filled with hot gas and gases satisfy rather well the ideal gas equation

PV=nRT

This means that as long as the temperature stays constant at 600 Celsius (the temperature in the cavity will be constant in the whole cavity in a matter of seconds), the pressure cannot drop unless the volume grows. What probably happens is exactly that: gas leaks through small cracks, the pressure drops and the roof falls. There is no way to calculate the time when there appears small cracks in the cavity. 

I will make a different calculation. It is also a more realistic analysis than (1). Notice that according to (1) the cavity would start cooling in 5.5 hours and cool in a matter of days. We know that hot spots lasted for months. 

My simple calculation is as follows. From the heat transfer equation
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we can calculate the heat loss in watts assuming that the cavity is a sphere. When the system is in a steady state, the power dissipated through each ball surface is the same C. It must be because otherwise some parts heat, but in a steady state everything stays in the same temperature. Thus, 
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, k is between 3 W/mK and 2 W/mK for granite depending on the temperature and moisture. I will use 3 W/mK in this example calculation. Thus
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   which gives 
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In infinity T is zero (Kelvin), which is correct: if there is no other source that this explosion heating the ground (thought there is, ground heat) it would be in zero Kelvin far away from the explosion. 

I will solve the size of the explosive from this equation. The TNT equivalent is 1 TNT is 4.1864 GJ and the explosive was x kt. It created a cavity with a radius of
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Thus
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The hot spots cooled in 0.5 years, that is in 15,768,000 seconds. There was x times 4.1684 GJ and the heat escaped with the power C. Thus, 
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Eliminating C we can solve x. The result is x=0.0436. That is a typical mini nuke size, 0.0436 kt. Davy Crockett Weapon system has a mini nuke of the size 0.01 kt weighting 23 kg. 
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