
2018 IEEE International Power Modulator and High Voltage Conference

Contribution ID: 245 Type: Oral Presentation

SWaP ANALYSIS AND DESIGN OF A HIGH POWER
HELICAL ANTENNA ARRAYWITH DISCRETE

DIELECTRIC LOADING*
Tuesday 5 June 2018 17:00 (15 minutes)

Helical designs have previously been selected for high power pulsed antennas due to their ability to radiate a
high power circularly polarized signal over a relatively wide bandwidth. However, conventional techniques
to increase the gain, including both increasing the number of turns of the helix and forming arrays of helical
elements, greatly increase the size and weight of the antenna. While several techniques have been devel-
oped to reduce the size of helical elements, significantly decreasing the distance between turns of the helix is
constrained by the resulting loss of circular polarization and significant reduction of the bandwidth. NanoElec-
tromagnetics LLC has developed techniques to load helical antenna elements with high dielectric constant,
high dielectric strength composites to enable significant reduction of the helix turn spacing and overall length
while maintaining circular polarization, wide bandwidth, and high power capabilities. With the shorter heli-
cal elements, the element spacing in a four-element array has also been reduced while minimizing side lobes.
The U.S. Army Armament Research, Development and Engineering Center (ARDEC) and NanoElectromag-
netics LLC have leveraged these techniques to design, develop, and validate a high power helical antenna
array with significant Size, Weight, and Power (SWaP) improvements over conventional helical antenna ar-
rays, resulting in approximately an order of magnitude reduction in the volume and weight of a four-element
array. This work will outline the limitations on conventional helical antenna designs and present modeling
and experimental results of a high power pulsed antenna array.
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