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Abstract 

We start this presentation with a four-band classification of high-power 
electromagnetic (HPEM) waveforms based on bandwidth that has been recently 
proposed and formalized. An antenna system that radiates impulse-like 
waveforms making use of reflectors has been called the impulse radiating 
antenna (IRA). This paper presents such antennas along with some 
representative applications. 

1. HYPERBAND SYSTEMS (163.64 % < percent bandwidth < 200%) or 
(band ratio > 10)  
 
Since it was first proposed by Baum [Sensor and 
Simulation Note 321, November 1989], 
paraboloidal reflectors fed by TEM transmission 
lines have received a lot of attention, owing to 
their main attractive property of extremely wide 
bandwidth, without the adverse effects of 
dispersion. They have been called the impulse 
radiating antennas (IRAs) and a photograph of an 
example, the prototype IRA can be seen in Figure 
1. 

 

2 . ILLUSTRATIVE APPLICATIONS 

Hyperband systems can be built in many forms such as reflector IRAs described 
above [D. V. Giri, “High- Power Electromagnetic Radiators: Nonlethal 
Weapon and Other Applications”, Harvard University Press, 2004], or TEM 
horns, and lens IRAs They have useful applications such as: 

• Disrupter (Disrupting Integrated System, Releasing Ultra-Power 
Transient Electromagnetic Radiation)  

• Buried target detection such as demining  
• Hostile target detection and identification  
• Space debris detection  
• Periscope detection  
• Source for vulnerability studies via transfer functions  
• High-power, hyper-wideband jammers  
• Law-enforcement applications such as “seeing through walls”  
• Electrical characterization of materials (e.g., wave propagation 

measurements in materials such as rock,  concrete)  
• Industrial applications (detection of leaky or defective pipes)  



• Searching for victims of natural disasters such as earth quake rubble and 
avalanche  These antennas can be designed to operate from 10’s of MHz 
to several GHz. This is an extremely wideband spectrum where critical 
military and civilian operations take place in the field of radar and 
communication engineering. We will briefly discuss some of the above 
mentioned applications.  
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