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Design and simulation of dual-frequency terahertz antenna for
wireless communication by photomixing

CHEN Jing-Yuan'?, LIN Zhong-Xi', LIN Qi"*, SU Hui'"
(1. Fujian Institute of Research on the Structure of Matter, Chinese Academy of Sciences,Fuzhou 350002, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: After comparing wide-band antenna and narrow-band antenna, a dual-frequency Terahertz an-
tenna for wireless communication was designed. It consists of two dipole antennas which are located on
two different layers and arranged vertically to avoid connection and interaction. The two dipoles both
have THz chokes to improve performance, and different sizes to operate in two different frequencies.
The upper dipole uses metal probe to connect the LT-GaAs substrate through the hole of substrate and
shares the same photomixer with the lower dipole. The photomixer can be lighted by the same light for
pumping , while the two dipoles can be controlled by different circuit for bias. So they can work at dif-
ferent frequencies and in vertical direction of polarizations. They can be adjused for the air’ s low-loss
frequencies by changing the size. The dual-frequency antenna has higher performance because of the
two dipole antennas. At the air’ s low-loss frequencies of 0. 21 THz, 0.35 THz, 0.41 THz, 0. 68
THz, 0.85 THz and 0. 93 THz, it has total efficiencies of 14.9% , 28.4% , 33.9% , 28. 4% and
21. 6% respectively, and max realized gains of 2.99 dB, 10.6 dB, 11.8 dB, 18.4dB, 18.2 dB and
18.3 dB respectively.
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Table 1 Characters of the bowtie antenna
#i/THz 0.21 0.35 0.41 0.68 0.85 0.93
A HFHR/Q 53.2 70.9 66.8 63.8 53.8 63.9
VERLAR/ (%) 2.11 2.80 2.64 2.52 2.13 2.52
AR/ (% ) 71.3 52.2 55.8 55.5 78.4 60.8
MR/ (%) 1.33 1.45 1.45 1.38 1.52 1.53
R ZE/dBi 16.5 20.7 21.7 25.4 26 25.6
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Table 2 Characters of the dipole antenna
B/ THz 0.21 0.35 0.41 0.68 0.85 0.93
AR/ Q 1394.4 1138.6 1051.5 970.2  930.9 897.9

VCRERER/ (% ) 42.9 36.7 34.4 32.2 31.2 30.2
SREIRCR/ (%) 38.1 53.1 60.2 61.6 59.1 58.2
MR/ (%) 15.9 19.3 20.5 19.8 18.3 17.4
WA RSB 14.5 16.6 18.6 21.3 21.9 24.3
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Fig. 6 Input resistance, radiation efficiency and total effi-
ciency of Dipole 1
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Table 3 Characters of Dipole 1
2/ THz 0.21 0.35 0.41 0.68 0.85 0.93
A/ Q 1395.5 1602.4 1631.2 1369.5 1176 1209.9
VERERLR/ (%) 42.9 47.6 48.2 42.4 37.7 38.5
RHBR/ (%) 18.6 28.4 34.2 50.1 54.7 51.1
BICR/ (% ) 7.59 134 165 209 205  19.7
Rk Z%/dBi 10.9 14.9 18 24.3 25.1 25.4
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