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High Altitude EMP (HEMP) Gamma radiation from the HANE interacts

with air molecules to generate relativistic electrons (Compton electrons) that leave

behind massive positive ions. The electrons trapped in the earths magnetic field

constitute a giant antenna that radiates (similar to lightning) mainly towards the

earth. Shielding of ground systems well understood. Adds 10% to cost if included

in design or 20% if added later.

MHD EMP weak but affects long lines (power lines, telephone wires, tracking

antennas including underwater cables) by inducing large potentials. Starfish re-

sulted in major effects on power and telephones in Hawaii, 1000 km away). Push

of B out by explosion and atmospheric heave. Similar effect in Solar Storms. Hy-

dro-electric Quebec affected in 1987 by solar storm.
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So how does a single high altitude nuclear detonation cause such havoc with

all LEO satellites? The culprit is high energy "beta" electrons released from the ra-

dioactive decay of fission debris  from the bomb.  These electrons become trapped

in the Earth's magnetic field and rapidly spread out in latitude and longitude fol-

lowing well known trajectories of charged particle motion in a magnetic field. The

result is that all of LEO space is filled with these electrons within 30 minutes.

LEO satellites now fly through this greatly enhanced electron radiation environ-

ment and these electrons penetrate through the skin of the spacecraft and deposit

damaging radiation on critical microelectronic circuits causing them and the space-

craft to degrade and fail.
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This is not the stuff of science fiction, we know that this phenomenon is real.

In the late 50's and early 60's the US and Soviet Union conducted a number of

high altitude nuclear tests the most notable being the STARFISH test.  STARFISH

was a 1.4 MT device detonated in the South Pacific at 400 km altitude.  The high

energy electrons released from that explosion disabled at least seven satellites with-

in a few months.  The concern today is that more and more LEO satellites are us-

ing commercial off-the-shelf electronics, thus making them much more sensitive

to this kind of threat.
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