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Fig. 1. Schematic diagram of photoconductive antenna.
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Fig. 2. Concentration of photo induced carriers.
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Fig. 3. Current vs. time curve.
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Fig. 4. Schematic diagram of dipole antenna.
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Fig. 5. S-parameter of antenna.
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Fig. 6. Electric field distribution around the antenna (1 THz).
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Fig. 9. Three-dimensional patterns of far-field radiation of antenna with a substrate: (a) 0.3 THz; (b) 0.5 THz; (c) 1 THz;

(d) 1.5 THz; (e) 2 THz; (f) 2.5 THz.
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Fig. 10. Electric field distribution pattern on the E surface of antenna with a substrate: (a) 0.3 THz; (b) 0.5 THz; (c¢) 1 THz;

(d) 1.5 THz; (e) 2 THz; (f) 2.5 THz.
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Fig. 11. Schematic diagram of antenna array (d: 30 pm, D:
300 pm).
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Fig. 12. Time-domain waveforms of 2 x 2 antenna array.
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Fig. 13. Three-dimensional patterns of far-field radiation of antenna array with a substrate: (a) 0.3 THz; (b) 0.5 THz; (c) 1 THz;

(d) 1.5 THz; (e) 2 THz; (f) 2.5 THz.
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Fig. 14. Electric field distribution pattern on the E surface of antenna array with a substrate: (a) 0.3 THz; (b) 0.5 THz; (c¢) 1 THz;

(d) 1.5 THz; (e) 2 THz; (f) 2.5 THz.
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Fig. 15. Figure of 1 x 2 antenna array.
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Abstract

A GaAs photoconductive antenna is one of the important radiation sources of terahertz electromagnetic
waves. Antenna arrays can increase the radiation intensity of terahertz waves. Therefore, photoconductive
antennas and arrays have attracted much attention for a long time. In this study, CST Microwave Studio is
used to conduct a simulation calculation of the characteristics of a photoconductive antenna array radiating
terahertz electromagnetic waves. Using the current transient model, the pulsed photocurrents generated when
the laser is incident on the GaAs photoconductive antenna are calculated. With the pulsed photocurrents
serving as an excitation source, a simulation calculation of the radiation performance of photoconductive
antenna is conducted, and the effects of antenna structure and substrate material on the radiation of terahertz
waves are analyzed. Based on this, the far-field radiation of terahertz wave radiated by the GaAs
photoconductive antenna array is calculated. The simulation results show that the photoconductive antenna
array radiates terahertz waves with stronger directivity. The width of main lobe is reduced, and its far-field
radiation conforms to the multiple relationships of electric field superposition. A 1 x 2 GaAs photoconductive
antenna array is developed, and the experimental results are consistent with the simulation conclusions, thereby
laying a theoretical and experimental basis for fabricating the multielement terahertz photoconductive antenna

arrays.
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