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Beamwidth control method of terahertz metamaterial phased
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Abstract: Terahertz metamaterial phased array antenna has significant application value in integrated detection
and communication systems due to its strong beam manipulation capabilities. In order to enhance the communication and
detection performance of the system, it is necessary for teraheriz metamaterial phased array antenna to achieve flexible
switching between wide beams and narrow beams. Therefore, a beamwidth control method of terahertz metamaterial
phased array antenna based on inverse phase interval(inverse phase) coding is proposed in this paper. The array size is
reversed by the antenna 3dB beamwidth expression and the target beamwidth, the phase encoding is kept unchanged
while the remaining elements outside the array size are inversely encoded, aiming to achieve phase cancellation by phase
inversion. The simulation resulis demonstrate that the proposed method accurately controls the beamwidth of terahertz
metamaterial phased array antenna, allowing for flexible switching between wide beams and narrow beams.
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Tablel Simulated parameters

parameters value
element number 160x160
operating frequency/GHz 220
A 40 A
element spacing A2
N ° - -
Ny =5 x—0.368 934x 0.368 93
y=-3.029 7 |} »-3.026 0§
-10
-15

phase value
amplitude/dB
b
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Fig.2 Antenna coding mode diagram and radiation pattern when the beam pointing at 0° and in the full array state
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(a) binary coding matrices (b) far—field scattering pattern

Fig.3 Antenna coding mode diagram and radiation pattern when the beam pointing at 0° and the beamwidth being set to 1°
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Fig.4 Antenna coding mode diagram and radiation pattern when the beam pointing at 0° and the beamwidth being set to 2°
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Fig.5 Antenna coding mode diagram and radiation pattern when the beam pointing at 20° and in the full array state
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Fig.6 Antenna coding mode diagram and radiation pattern diagram when the beam pointing at 20° and the beamwidth being set to 1°
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Fig.7 Antenna coding mode diagram and radiation pattern diagram when the beam pointing at 20° and the beamwidth being set to 2°
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Fig.8 Antenna coding mode diagram and radiation pattern diagram when the beam pointing at ~20° and in the full array state

8 A 171 -20° ELf IR , KA G P R 65 [6]

160 180 0 H
140 160 =5 x-20.526 1]{x-19.461
)-3.081 41f |y-3.002 1
120 140 10}
120
100 5 -5 F
s 8
1005 3
S i P2
80 = =S 55
= =5k
60 g
60
-30
40 40
=85
20 20
-40 ‘
0 -40 -30 -20 -10 0 10 20 30 40
20 40 60 80 100 120 140 160 o
po 6/(°)
(a) binary coding matrices (b) far—field scattering pattern

Fig.9 Antenna coding mode diagram and radiation pattern diagram when the beam pointing at —20° and the beamwidth being set to 1°
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Fig.10 Antenna coding mode diagram and radiation pattern diagram when the beam is pointing at —20° and the beamwidth is set to 2°
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