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Brief analysis of research trends of high power microwave
effect in the United States
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Abstract: This paper briefly introduces the Waveform Agile Radio-frequency Directed Energy (WARDEN)
project released by Defense Advanced Research Projects Agency (DARPA), Directed Energy and Base Defense, and
Directed Energy Futures 2060—Visions for the next 40 years of U.S Department of Defense Directed Energy
technologies released by Air Force Research Laboratory, focuses on the analysis of high power microwave effect
research in the above reports. The present research progress and future research emphases of high power microwave
effect in the United States are presented as “further investigating the mechanism of high power microwave backdoor
disrupting effect of UAVs and cruise missiles, improving the attack distance of high power microwave weapon system
to UAVs and cruise missiles”, these conclusions will provide important references for our high power microwave
effect research.
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Fig. 1 HPM radiation incident upon a target can couple into the

target via front door and back door pathways and cause effects
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Table 1 Expanded effects understanding in counter-UAS and counter-missile

front door coupling paths back door coupling paths

> HPM field couples to antennas . . o .
> control/guidance systems involve digital electronics

> HPM field couples to control wires (e.g. UAS),
internal cables (e.g. missile)

> in-band HPM energy at receiver
> vulnerable components: low noise amplifiers (LNAs), limiters
> effect is generally damage

. . . > effect typically disruption of digital electronics
> can achieve EW-like effects with upset
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Back Door Coupling Paths

+ Control / guidance systems involve digital
electronics

« HPM field couples to control wires (e.g. UAS)
internal cables (e.g. missile)

« Effect typically disruption of digital electronics
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Fig. 2 Introduction of US Air Force Research Laboratory high power microwave effect research !
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