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Application and countermeasures of the U.S. Department of Defense

electromagnetic spectrum

WANG Jiulong, CAI Sheng”
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun Jilin 130033, China)

Abstract: The electromagnetic spectrum is the sixth dimensional battle space after land, sea, air,
space and cyber, and runs through the other five dimensional battles. In order to effectively deal with the
challenges and threats of the electromagnetic spectrum, the US Department of Defense puts forward the
concept of electromagnetic spectrum operations, which has a profound impact on future combat patterns
and even war forms. From the perspective of electromagnetic spectrum application, the application status
and representative work of the US Department of Defense on electromagnetic spectrum are systematically
introduced. Firstly, the traditional military applications of the electromagnetic spectrum are
systematically sorted out, such as communications, radar, signals intelligence, infrared sensors,
electronic warfare, navigation warfare. Secondly, the emerging military applications of the
electromagnetic spectrum are emphatically introduced, such as 5G communications, artificial
intelligence applications, laser communications, directed—energy weapons, anti—-UAV systems and
emerging concepts. Finally, the strategies and policies of the electromagnetic spectrum made by the US
Department of Defense are summarized, and some suggestions are put forward to strengthen the
operational capability of electromagnetic spectrum.
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Fig.1 Use of radio spectrum in U.S. Department of Defense(DOD)
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Fig.2 Classification of electromagnetic spectrum
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Fig.3 Atmospheric transmittance at different wavelengths
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Fig.4 Typical radio products of Harris Corporation Fig.5 AN/TRC-170 tropospheric scatter microwave radio terminal
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Generation Overhead Persistent Infrared, NG-OPIR) ™M z5 [i] Wi 4L 1 BR i% & 4% (Space Tracking and Surveillance
System, STSS)WM A i i 38 18 IR i K JE 4% J8% 2% (Hypersonic and Ballistic Tracking Space Sensor, HBTSS)M1%%:
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Fig.6 US space-based infrared early warning system
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