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PLANK (EMISSION) MEAN FREE PATH VS RADIUS AT VARIOUS TIMES 
105 FOR 200 KT 60 KFT I 
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of thermal output follows the shock growth. The eventual opening up 

of the fireball allows the energy in its hot interior to radiate out, 

the relatively slow, double-peaked power-time dependence. At 

higher altitudes, the double peak tends to disappear and the pulse 

tends to be faster as the fireball becomes both larger and more trans-

at an earlier stage. At the very extremes of altitudes (in 

outer space), of course, the only visible radiations must come from 

the bomb vapors themselves, and will be delivered as a tail to a very 

high temperature spectrum in literally microseconds. In contrast, 

the pulse from high altitude atmospheric explosions may have durations 

of milliseconds, and sea level explosions may take several to tens 

of seconds (at megaton yields). 

The relative amounts of energy lost as thermal radiation, or the 

total integrated power out, remains rather insensitive to altitude 

and very roughly is approximately the same as that which we estimate 

for low atmospheric or sea level explosions, that is, something of 

the order of one third to one half of the total yield. 

In summary, then, from bursts at any altitude, one may anticipate 

a total amount of energy of approximately the same fraction of the 

yield. This energy is delivered in a time which is characterized 

perhaps best by an approximate scaling; proportional to the square 

root of the ambient density, and nearly proportional to the square 

root of the yield. A relatively crude scaling law then might be 

provided by an expression for the effective radiation time or equiva­

lent time to maximum of about 0.044 times the square root of the 

density ratio times the square root of the yield in kilotons. 

t 
max ,...; 0.044 .~ 

'\ P Po sec 

This time in seconds is the approximate time-to-maximum at low 

altitudes, but is more like a total pulse effective time for the 

highest altitudes. The form is clearly not appropriate beyond 

100 kilometers, and may be in serious error below that altitude 

for less than megaton yields. 
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