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Abstract A design method of compound free space optical/millimeter wave (FSO/MMW) antenna for point-to-
point communication is proposed. A hybrid transmission line theory-ray tracing method (TLT-RTM) is proposed
for rapid and efficient simulation of the FSO/MMW antenna, which contains an absorption dielectric material with
electrically large size. Meanwhile, a compound antenna is optimized using TLT-RTM. The working wavelength of
the compound antenna in optical spectrum is 1550 nm and the microwave frequency is 28 GHz. The aperture of the
compound antenna is 200 mm and the effective focal length is 816.86 mm. The spatial frequency is 30 Ip/mm when
the contrast transfer function is reduced to 0.7 for optical wave. The gain of the compound antenna is 32.97 dBi and
the half power bandwidth is 3.29° for millimeter wave. The compound antenna can be applied to transmitting optical
and millimeter wave signals at the common aperture in point-to-point terrestrial links of 5G communication
networks.
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Table 1 Optical structure parameters of compound antenna

Surface Radius Thickness

umber Jmm /mm Glass Conic
1 —400.00 —175 Mirror —1.000
2 —50.00 195 Mirror —1.000
3 51.12 10 N-BK7 —0.575
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Table 2 Structural parameters of compound antenna

Device Parameter Value
Diameter /mm 200
Parabolic
Hole diameter /mm 22
reflector
Ratio of focal length to diameter 1
Diameter /mm 40
Beam
) Radius offront face /mm 100
splitter
Thickness /mm 11
Optical wavelength /nm 1550
Millimeter wave frequency /GHz 28
Antenna Aperture /mm 200
Effective focal length /mm 816.86
Size /(mm X mm X mm) 200X 200X 430
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