#$ " %

Source system
(e.q.ITE)

EM Interceptor
System

Antenna Recsiver

demodulator
storage dewice

-

Pawer cable

iyl

A A A




%

|)%
& "% %
% %







() %

% %#

/01! 2
% 3 % 4 % #

* Kuehl D. (2008), ‘From Cyberspace to Cyberpower: Defining the Problem’, Information Resources Management College/National Defense University,
Airforce Symposium 2008: Cyberspace, July 15 — 17 2008, Air University (AU) Maxwell AFB, USA




(6 % O1

07 %
. 8 %9& %9 %% 7 9 7 %
& % %
: % 9 9 % ;
%
: ' 9 % 6
100Hz Frequency 100GHz
55 5
blicrowaves :8 §

1mm

Wavelength




(6 & 6 %

6 % 1] %/
% % n % n
, 9' %9
< %9=1)9 ;
n % % %
6 % % " %
#

, > /> " 9> %% %2
%? 7% &% @ /=1

% ' /2
% 9 %Il %/’

QinetiQ | &3

7 %%

"%

=1
2

=1 %

%2 $%
%%

%

7 9 )9

%

=1 %
%% %2

%



SourcesTarget system

(e.0. wireless)
6 Electronic Warfare

System

— Receivar
demodulatar
J storage device
De Sy

Antenna

[

AR

E~‘; Amplifier
A [}

% % % %
%

= %

DA > %%) ")) 2

(1] ?

> %% A

% " 7 %%
I ( B 9*C9 :




( 1
Source system

(e.g.ITE)

EM |nterceptor
System

Antenna

Receiver
demodulator
L storage device

[5s>

—

, % %
3 %% %

. 6'& 6

: "%

1 % % DE >

Power cable




()%

6 |

= 6 %

, 8 = 1 %/8=12

, & % /1'&2> %

= 1F ) > %
[=1) >2

, /"2

, = 1F ' % /=1'2

, B<

, 6 % )" 16)2

, 00 '& /0 '&2
, 8 &7 ' T7"%/8&'2



l)%

10



1

6

%" %
%" %

B

%

@" /;;<
%%

%

& % /8'&2
IG* 2
% 8'&

% 7

%
H%

%
%
% 98'& %
C

%96 9 %

2

THE
|-

COMPTON PROCESS

i Burst

"% Gamma ray
Air molecule
.}Scattered gamma ray|

@ e @\C%\@\D

J \\L

High altitude EMP (>40km),
Compton electrons turn about
geomagnetic field lines. Strong
radiated field illuminates wide area
of earths surface.
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Air-burst (2.2km) slight
decrease in air density
with increasing altitude
results in a small net
vertical dipole current.
Relatively weak field.
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)) Radiated field
_ng M- Gamma ray

Geomagnetic field
(out of paper)

i

Surface burst EMP (0-2km)
large net vertical dipole
current due to earth interface
asymetry. Strong radiated
field with only local coverage.
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7 B C& 6 % — O/O O/O Failure level 4 Effects (Crash, Operator interventi  on)

Test Conditions:
Orientation 1 — as in figure
Orientation 2 — lying down

Orientation 3 — as Orientation 1 sideways
on to beam

Failure level 5 Effects (Permanent damage):
A: > 70 kV/m (Level 4 occurred above 1.5 kvV/m)
B: Between 20 — 70 kV/m (Level 4 occurred above 1.5 kV/m)

C: At 20 kV/m (Level 4 occurred at about 10 kV/m)
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Pulse risetime/pulsewidths

WIS EMP10 - 10/200 ns
WIS EMP1 -1/80 ns
WIS UWB up - 90/2500 ps
Rheinmetall UWB - 200/500 ps
WIS UWB bp - 100/350 ns

Note: Small variations are seen
for different pulse repetition
rates
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