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Abstract Aiming at the specific application of terahertz wave detection and communication, the four kinds of
0.36 THz terahertz wave directional antennas, including feed horn antenna, double paraboloid Cassegrain antenna,
lens antenna and offset feed single reflector antenna, are respectively designed, analyzed, simulated and fabricated
based on microwave and millimeter-wave directional antenna design and application. The design and analysis of the
above several terahertz wave directional antennas can provide theoretical and practical basis for the directional
detection and communication application of terahertz wave technique that is based on the microwave double
frequency technique.
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Fig. 1 (a) Schematic diagram of conical horn parameters and (b) its model in HFSS
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Fig. 2 Antenna pattern of E plane and H plane of conical horn in HFSS
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Fig. 3 (a) Splicing structure of conical horn antenna and (b) its actual object
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Fig. 4 Schematic diagram of Cassegrain antenna parameters
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Table 1  Main parameters of 0.36 THz Cassegrain antenna

Main parameter Value Main parameter Value

Frequency f,/THz 0.36 Half angle of the main surface 0., /(") 64.0

Main surface diameter D,,/mm 200 Half angle of the side surface 0,,/(") 13.0

Side surface diameter D,/mm 20 Distance between the two focal points 2¢ /mm 48.31

Focal length diameter ratio F,,/D,, (F,) /mm 0.4 (80) Two vertex spacing 2A /mm 33.44
Double curvature e 1.4444 Feed forward amount ¥ /mm 31.7
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Fig. 5 Pattern simulation diagram of 0.36 THz Cassegrain antenna
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Fig. 6 0.36 THz Cassegrain antenna indoor testing
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Fig. 7 Schematic diagram of lens antenna
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Fig. 8 Pattern simulation diagram of 200 mm aperture lens antenna
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Fig. 10 Pattern simulation diagram of offset Fig. 11 Pattern simulation diagram of offset feed
feed single reflector antenna single reflector antenna deflected 1.5° along

left and right directions
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