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Why HPM Antennas ?
• To control and guide electromagnetic energy from a high power 

microwave source.

• To maximize power density ( Antenna gain) at a desired direction.

• Move the beam as the desired direction changes (Beam 
steering).

• Trends: Higher frequencies, Compact, Lightweight, Wideband, 
Conformal



HPM Antennas 
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• Designs of HPM antennas have 
been proposed in the form of:

• Reflector antennas, 

• Horn antennas, 

• Slotted waveguide antennas 
(leaky wave antenna), 

• Lens antennas, 

• Radial transmission helix 
arrays, 

• Reflectarray antennas.

J.  Lawrance, C. G. Christodoulou and M. R. Taha, "A High-Power 
Microwave Zoom Antenna With Metal-Plate Lenses," in IEEE 

Transactions on Antennas and Propagation, vol. 63, no. 8, pp. 3380-
3389, Aug. 2015.



Old and New Designs 



Narrow-wall-slot-HPB-array: 12.6dB peak gain



Double-narrow-wall-slot-HPB-array: 14.9dB peak gain
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Schematic of the complementary-split-ring slotted 
waveguide antenna

Ring Slot Waveguide Antenna 
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3D printed SWA



Radiation Pattern
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 CSR-SWA with corrugations
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Polarization

• Circularly 
polarized narrow-
wall aperture array 
designs

• To produce vertical 
as well as 
horizontally 
polarized radiated 
power



Phased Arrays / Beam Steering



• Need for a large number of elements to attain high 
gain, facilitating flexible beam steering.

• Need of  complex feeding networks and numerous 
phase shifters.

• Feeding networks,  Phase Shifters,  and Antennas 
must be wideband to enhance the operational 
bandwidth of high-power microwave arrays.

Wideband Phased Array Challenges



Array
Wideband Planar Antenna Arrays



Phase Shifter Issues 
• High Power Handling: Appropriate phase shifters 

suitable for high-power levels. 
• Digital and Analog Control: Phase shifters can be 

controlled either digitally or analogously
• Integration:  Phase shifters must be easily integrated 

into planar antenna arrays.  
• Reliability and Durability: High-power phase shifters 

are expected to operate reliably under extreme 
electromagnetic environments.



• Need for a large number of elements to attain high 
gain, facilitating flexible beam steering.

• Need of  complex feeding networks and numerous 
phase shifters.
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Wideband Phased Array Challenges



Deployable Antennas

Stowed	waveguide
array

David Lichodziejewski, L’Garde, Inc. 
Robin Cravey, NASA LaRC 
Glenn Hopkins, Gatech



Thank you


