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Since consideration is being given (LP-175) to the use of polonium 
as a compact source of nuclear energy for the propulsion of aircraft, it 
is of Interest to consider the gamma radiation emitted by this element, 
Siegbahn and Slatls (Arkiv, for Math , Astron. och Fysik 3UA, No„ I5, 1-12 
(19^7)) have reviewed the previous work and have reported measurements of 
the gamma-ray energy. From absorption measurements they obtained a value 
of 0 8 Mev, Their more precise measurements with a beta-spectrometer 
indicate that the gamma radiation is mono-energetic at 0 77 Mev. 

DeBenedetti and Kerner (Phys, Rev. Ji^ 122 (19^7)) have compared 
the absorption in Pb of the gamma rays from Po with those from Ra in 
equilibrium vlth its products» They found the intensity per ciirie of 
Po is equivalent to that of the gammas from 7 x 10"° curie of Ra at zero 
absorption. The Ra gamma rays were attenuated by a factor of 23 and the 
Po gammas by a factor of 195 with 60 gm /cm„2 of Fb. The counter used 
Eor the measurements was arranged for good geometry. These data can be 
used directly to estimate the shielding required for a Po heat source. 
The density of Po is 9 3 as compared to a density of 11„3 foi" Pb» How
ever^ since Po is blightly hi^er In atomic number, it will have a gamma-
ray u^orp'ion approxiroatel̂ f equ8,l to that of Pb 

Presumably a polonium-propelled aircraft could be substantially 
ismai^er and lighter than a fission-propelled aircraft, ̂ ^e^ce, the power 
reqidred of the *ortp-r would be considerably less than the estimated/105 
lew for the latt -r "ln<?- amount of polonium required would be I60 pounds 
per lO'̂  kWc Presumably this heat source would be distributed in an appro
priate manner throughout a cylindrical heat exchanger of radius R and mean 
derif-ity p . The amount of shielding required depends strongly on the 
degree of self-absorption of the gamma rays within the heat exchanger, 
A right circular cylinder of height h - 2R will be assumed. Since some 
free-flow volume will be occupied by air if the turbojet or ramjet prin
ciple is used, mean densities of between 2 and 8 corresponding to R = 17.9 
ani. R - 11.3 cm. respectively, will be considered. 

The pilot compartment of polonium powered jet plane would probably 
be located near the axis and forward at least 1 meter from the front face 
of the cylindrical heat so\irce. A convenient rule-of-thumb that is use
ful in this case is that at a distance from a self-absorbing source, the 
source acts nearly as though the activity contained in a certain volume 
[[•(projected area of source in direction of receptor) x (mean-free-path 
of radiation in the sourcef] were concentrated at a poini". In the extreme 
cases being considered this volume would lie between about I80 cm.3 and 
1800 cm.3 The fraction of the total source strength in these volumes is 
.02 and ,05 respectively. The entire I60 pounds of Po as a point source 
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would be equivalent in radiation dosage to a 2300 curie point source of 
Ra, Because of self-absorption the heat exchanger of density 8 would be 
equivalent to a point source of only about k6 curies of Ra and the one of 
density 2 to about II5 curies of Ra. Since 1 ciorie of radium produces 1 
r/hr. in air at 1 meter, the attenuations in the shield should be h6 and 
115 respectively, if the pilot is allowed to receive a dosage of 1 r/hr. 

As indicated above, 60 gm,/cm. , i.e., 5'3 cm., of Pb gives an atten
uation of 195. Thus, it is evident that only about i|- or 5 cm. of Fb 
shielding, i.e., about 10 pounds per square foot, wotild be adequate to 
reduce the gamma rays from a poloni\im - heat source to a just tolerable 
level for humans. By using 20 to 30 pounds of Pb per square foot, the 
radiation could be reduced to very ordinary levels where even aerial 
photographic film's could be used, and no time limit based on radiation 
tolerance would need to be imposed on the crew. 

It is, therefore, concluded that the gamma-ray shielding requirements 
of a polonium-powered aircraft are completely unimportant in considering 
the feasibility of this type of aircraft. 
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