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detection of a submarine’s magnetic 
signature is almost impossible. MAD 
aircraft carry special electronic cir-
cuitry to compensate for and null 
out this aircraft noise. Also, the MAD 
is placed as far as possible from the 
interfering sources. The result is that 
a MAD aircraft has a distinct tail 
extension, called the MAD boom. 
Figure 10-1 shows a P-3C Orion air-
craft with its MAD boom.

Ships and submarines also pro-
duce an electric field in seawater 
because of electric currents flow-
ing between the vessel’s hull and its 
propellers. This field can be detected 
up to a few kilometers from the tar-
get, depending on the water depth 
and sea conditions.2

Nuclear Radiation

All nuclear reactions result in the emission of particles and waves— 
neutrons, electrons, ions, gamma rays, or X-rays. The radiation is strongest 
from a surface or atmospheric nuclear detonation, but nuclear power reac-
tors also emit. The strength and type of radiation allows one to characterize 
the emitter. A number of nuclear radiation detectors have been developed; 
one of the oldest is the Geiger counter, which operates by sensing the ioniza-
tion effect caused by the presence of radiation. Modern solid-state radiation 
sensors are more sensitive and are capable of detecting concealed nuclear 
devices at close ranges. Some are quite small, the size of a shirt button.

In the case of nuclear weapons, the primary fissionable isotopes of interest 
are uranium-233, uranium-235, and plutonium-239. In most cases, nuclear 
radiation detectors are effective only if they are relatively close to the source. 
For example, the signature from a plutonium weapon’s spontaneous decay 
processes will be gamma rays and neutrons, but the threshold for detection of 
neutrons is about 15 meters from a nuclear weapon. Beyond that range, back-
ground noise (that is, the background of naturally occurring neutrons) over-
rides the weapon signature. Nuclear materials detectors therefore have 

Figure 10-1  P-3 Orion Aircraft with MAD Boom
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